Abstract -Plagiarism in research undermines credibility of journal publications. Plagiarism detection addresses this problem. The study validated the efficacy of the plagiarism detector software for quality assurance of a journal publication. Using descriptive method, the study examined 66 plagiarism detector reports and compared the extent of originality and plagiarism of the research article before and after adoption of the plagiarism detector accumulator technology. Results revealthat the journal had a high level of originality (91.31%) and low level of plagiarism (8.34%). Only 23.72 percentof the 550 detected cases were validated as true plagiarism, giving the software an efficacy rate of 24 percent.
INTRODUCTION
The credibility of a research article hinges primarily on the integrity of the journal publication. Some journals are perceived as high end because they are the most cited in the field while some journals have limited readership. A journal's integrity is almost synonymous to originalityand newness of findings as contribution to the fund of research literature.
The case in point involves anAsean University Journal Publication. With the implementation of quality assurance, the rejection rate of the peerreviewed articles was high at 70 percent. From 12 journals in circulation, only 1 was left standing to survive the quality assurance requirements. With the application of higher quality assurance inspired by the Commission on Higher Education Memo Order No. 9 Series of 2009, the journal publication of this Asean University passed the Commission on Higher Education Accreditation Service evaluation for Category B, making it the first journal of a private university in Mindanao to pass the accreditation. The quality assurance included the use of licensed plagiarism detection software, academic readability software and formula checker. The originality standard was set at 80 percent or higher. Articles that did not pass the plagiarism test were not earmarked for peer review. The plagiarism tests point out that there is indeed a problem of originality. The purpose of the plagiarism detector is to insure originality of research and to prevent the occurrence of plagiarism before and after an article is published in the research journal.
The importance of addressing the problem of plagiarism in research was explored in some studies.Some teachers claimed that they do not need technology to spot plagiarism since it can be detected using clues (Eastment 2005) . Lancaster and Culvin (2007) reported that students want to get academic credit with minimal effort and expenditure through plagiarism. Chao, Wilhelm and Neurether (2009) reported that lack of knowledge in proper documentation and paraphrasing is a primary reason why some students plagiarize.
In the graduate level research, McCullough (2005) discovered that27.14% of the theses searched had materials plagiarized or had potential occurrences of plagiarism. The study showed that the Google search engine is a useful tool to detect potential occurrences of plagiarism. Price and Price (2005) expressed that plagiarism is a serious problem in research today since it undermines the efforts of researchers to present original material.
FRAMEWORK
Plagiarism is a serious issue in research journal publications for it can undermine the character, integrity, and credibility of the publication. Plagiarism happens when researchers use another researcher's ideas or expressions without acknowledging the source,giving the impression that something written or thought was original when it was actually borrowed from someone else. This takes the form of failure to give appropriate acknowledgement when using another's words, paraphrasing another's argument, and presenting another's line of thinking (Gibaldi, 1998) . In the case of research journals, subscribers who pay for every copy through online modality or direct purchase are shortchanged when they discover that the articles published are plagiarized. A journal with plagiarized articles allows for the transfer of the virus of dishonesty from the plagiarism source to the new study being written.
The Association for Computing Machinery further defines plagiarism as the verbatim copying, near-verbatim copying, or purposely paraphrasing portions of another author's paper (Boisvert and Irvin, 2006) . Thomas (2008) declares that plagiarism is a pervasive form of academic dishonesty in university setting since it distorts learning and assessment; determining and detecting it are crucial to maintaining academic integrity.
Martin (1994) reports six forms of plagiarism: (1) word-for-word plagiarism, which is direct copying of phrases in passages from a published text without quotation or acknowledgement; (2) paraphrasing plagiarism, which is about words or syntax being changed or rewritten but the source text can still be recognized; (3) plagiarism of secondary sources in which original sources are referenced or quoted, but obtained from a secondary source text without looking up the original; (4) plagiarism of the form of a source in which the structure of an argument in a source is copied, verbatim, or rewritten; (5) plagiarism of ideas, which is the reuse of an original thought from a source text without dependence on the words or from the source; and, (6) plagiarism of authorship, which is the putting of one's own name to someone else's work.
According toNoynaert (2008) , there are three automated methods to detect plagiarism in research: (1) quiz method advocated by Glatt Plagiarism Screening System, which removeswords from a manuscript and asks the researcher to replace the missing words; (2) writing style methods that look into inconsistencies in authorship and is useful when the original document is not available; and, (3) comparison with original sources advocated by CopyCatch Gold, which compares the researcher's works against a collection of work assembled by the professor or agency. The third compares sources available over the Internet. However, its limitation is that documents present in Proquest and the web are beyond the reach of plagiarism detection.
Plagiarism detection softwares are designed to compare a specimen with a large database on any of the following techniques: (1) string method technique that detects certain words, phrases or sentences as similar to some studies archived in the database of the plagiarism detector manufacturer; (2) finger printing by searching only for key elements; and, (3) Running KarpRobin Matching and Greedy String Tiling (RKR-GST) to detect the longest possible string common to both documents (Noynaert 2008) .
In the types of algorithm for plagiarism detection, corpus-based programs match the submitted manuscript with items in the database, but do not distinguish between matches that are properly cited and those that are not, so a high index of plagiarism does not necessarily mean that plagiarism has occurred.
False positive plagiarism occurs when the material is found to be plagiarized when, in reality, it is not while false negative plagiarism happens when the material is found to be original by the detector but, in reality, it is copied (CAN exus 2007) . This happens when the plagiarized source is not present in the electronic database. To address this issue, Day and Horgan (2005) suggested a watermark-based plagiarism detection protocol to rid educational institutions of a regime of electronic slavery.A technical review for plagiarism detection software by Bull et al. (2008) discovered software limitations and ethical and legal issues; hence, they provided a list of recommendations for further study.
OBJECTIVES OF THE STUDY
The study had the following objectives: (1) to determine the extent of originality of and plagiarism in the specimen articles; (2) to validate the software-generated suspected plagiarism results for authenticity; and, (3) to compare the extent of originality and plagiarism before and after adopting an anti-plagiarism technology.
MATERIALS AND METHODS
The study involved a descriptive design adopting documentary analysis of 66 plagiarism detection reports to elicit information on the extent of plagiarism and the typology of occurrences.
The study utilized specimen articles in the four volumes of the specimen ResearchJournal. The distribution of specimen articles is as follows: The study examined the plagiarism detection reports produced by the licensed software. The typologies of errors were noted. Four volumes of the journal contained 66 articles by 82 authors. Of the 66 articles, 40 (61%) were submitted by the researchers of the base institution of the journal,while 26 (39%) were contributed by other researchers in the Philippines and abroad.
The frequency, percentage, mean, standard deviation, t-test for independent samples, and ANOVA One way Classification were utilized.
The Plagiarism Detector Accumulator software with License No. 944146510808541 was purchased from SkyLine, Inc. It won 8 th place in the International Plagiarism Detection Competition 2010 (CLEF 2010), Pasadura,Italy, and was featured in Conference 2010, New Castle UponTyre, UK, as an innovative material (www.plagiarism-detector.com).
The published manuscripts in the journal's four issues (2007, 2008, 2009 , and 2010) were tested for originality, plagiarism and referencing. The reports generated from the software were analyzed for content. The report presented data in pie chart indicating proportion of originality, plagiarism and referencing. The whole article was presented with colored portions: green (originality), red (plagiarism), and blue (referenced), linked (yellow). An auto analysis was presented at the end, indicating the magnitude of plagiarism in the article.
The reports were studied with concentration on the red sections of the report in relation to the proportion of plagiarism. Plagiarism was indicated by red in two types-those with sources that were indicated by the red arrow and those without sources that were merely highlighted in red but did not reveal the source of plagiarism.
All highlighted sentences and fragments were counted and those with red arrows that, when clicked, revealed the source of plagiarism were separated. The sources were listed and counted to establish the pattern of plagiarism. The percentage of plagiarized source with arrows was obtained to determine the efficacy rate of the software. This validation process determined the true plagiarism sources. The others in red highlights without red arrows were analyzed as suspected plagiarism, indicating that there were similarities in writing but the software failed to give the exact source.
Data in the auto analysis report were tallied to determine the magnitude of plagiarism. The originality and plagiarism mean percentageswere tested statistically to determine any significant difference in the extent of originality and plagiarism between the 2007 -2008 journal issues (without plagiarism detection software) and the 2009-2010 journal issues (with plagiarism detection software).
The limitation of the software is that is cannot generate reports on specific type of plagiarism committed and that its robotic crawlers cannot penetrate the secured databases of high end companies like Thomson and Reuters, Scopus and Proquest, among others. Therefore, if researchers plagiarized sources from several databases, false positive plagiarism will occur. Table 2 .reveals that the published research articles (2007-2010 issues) had a mean percentage of 91.31 for originality and 8.34 for plagiarism. That is, the level of originality was very high while that of plagiarism was very low. Both originality and plagiarism had similar spread of scores. The low percentage rate of plagiarism is attributed to the stringent quality assurance adopted by the Editorial Board. The sharp decrease in plagiarism from 14.08% in 2008 to just 6.23% in 2009 and 6.05% in 2010 was a result of the intervention measures in place. Upon submission of the manuscript, the Editorial Office checked the articles for appropriacy of the documentation of sources and let the writers make the necessary corrections. The research director explained to the writers the results of plagiarism detection tests to facilitate the correction process. Since more than half of the writers came from the journal's base institution, the office of the Research and Publication directly facilitated the revision of the articles. As revealed in table 3, there were 721 detected cases of plagiarism in the 66 specimen articles in thejournal's four issues. Majority (76.28%) of the detected cases were merely suspected plagiarism with no identified sources. This type of plagiarism happens when the sentence structure is detected as similar to the structure of other articles found in the web, but the plagiarism detector software cannot access specific sources. Hence, the term is "suspected plagiarism". This type of plagiarism is shown through a red highlight over a specific phrase, sentence or paragraph.
RESULTS AND DISCUSSION
When a red arrow appears in a red highlighted portion of the text, the specific source of the non-cited material appears -such is validated plagiarism. Close to one-fourth (23.72%) of the suspected plagiarized sources were validated plagiarism. Thus, only one out of the four suspected plagiarized sources wasclearly a case of plagiarism, thereby giving the plagiarism detector software an efficacy rate of 23.72 percent in detecting genuine plagiarism. The findings support the contention that lack of knowledge in proper documentation and paraphrasing results in plagiarism(C. Chao, Wilhelm and Neureuther, 2009 ). Most of the validated plagiarism cases were word-forword (Martin 1994) as shown in the close match of the compared specimens. The 66 auto-analysis reports were analyzed to get a general picture of originality and plagiarism. There is evidence that plagiarism was minimal (9.18%) and some even had absolute originality (5.20%). The manuscripts were clean, 33.16 percent having no linked fragments. Few (19.90%) had tiny parts of the document lacking references caused by forgetting to attribute a source to short phrases distinctly similar to those in the electronic database. Moreover, close to one-third (29.08%) did not have any references since some writers had very few sources used. Considering modal responses, referencerelated concernsaccounted for more than half of the issues. Most of the sources of plagiarism in the specimen research journals were non-authoritative (91%), indicating propensity of the researchers to access open and grey sources. These sources includedwikipedia, blogs, free term paper, free essay, free library, news, answers.yahoo.com, links, facebook, multiply.com, among others. The findings suggest a lack of scientific attitude of researchers towards accessing authoritative sources. Such attitude could be attributed to limited access of sources or lack of knowledge and skills to access online data. When a researcher types in a search term or variable name in yahoo or google, an abundant list of sources appears, mostly unverified or grey information. The key is to access scientific information from research databases such as Google Scholar, Scopus, Proquest, Wilsonweb, Thomson and Reuters, Philippine Electronic Journals, Philippine Journals Online, Directory of Open Access Journals, among others. Only few (9%) authoritative sources are plagiarized. These sources include electronic research journals, online libraries, research organizations, university research centers, among others.
CONCLUSIONS
The following are the conclusions of the study.
1.
Despite rigid quality assurance of the specimen research journal, there are still cases of plagiarism; though at a very low rate;24 percent of theseare validated to be genuine plagiarism. 2. The software for plagiarism detection is able to detect largely nonauthoritative sources of plagiarism since it cannot reach the data bases of authoritative sources. 3. The results of plagiarism detection tests need to be validated by the editorial board to crosscheck the authenticity of plagiarism cases. In this case, the majority of the detected plagiarismcases are still to be affirmed. 4. The adoption of plagiarism detection software reduced the mean percentage of plagiarism to 55 percent-a great complement to the editorial board's vigilance.
